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ISEE-C TYH DATA  FORMAT 

MINOR FRAME 
WORD 

PARAMETER 

VLET PHA DATA 

7 VLET RATES, FLAGS & PHA STATUS BITS 

8 '  

3 
HET RATES 

BET PHA DATA 

11 

58 AHALOG SUBCOM #l 
59 DIGITAL SUBCOM 

122 ANALOG  SUBCOM #2 

ANALOG  SUBCOM 1 (BY POSITIONS, = STEPS) 
STEP # 

. 5 1  VLETS ANALOG HOUSEKEEPING 

52 

53 

HETS POWER  MONITOR 

VLETS  POWER  MONITOR 
L ANALOG  SUBCOM 2 

' t  STEP # 

17 HETS  THERMISTOR' 

19 VLETS  THERMISTOR 

I DIGITAL SUBCOM (BY POSITIONS, = STEPS) 

STEP # 
43 
44 
45 
46 

€ET  SUBCOM BITS 

AND COMMAND STATUS 

AS FOLLOWS: 
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STEP #/Bit 7 
43 s5 
4 4 -  cD1 
45 . cD9 
46 CD17 

43 s5 
44 CD25 
45 cD33 
46 CD4 1 

L 

' I  

, 
- i  

6 

s4 
CD2 
CD 10 
CD18 

s4 
0 2 6  
CD34 
CD42 

HET SUBCOM  POSITION = (S4) (S3) (S2) (SI) 
COMMAND BIT ASSIGNMENT IS A TBD 

r )  

i 

3 

.$ 



P 

Data f o r   t h e  VLET sys  tem inc ludes  : 
1. Pul se   he igh t   ana lys i s   da t a  (PKA da ta )  
2. Rates d a t a  
3 .  Analog  housekeeping 
4. Power monitor  and  temperature  data 

The p o s i t i o n s   i n  a minor  frame  where  these are read  out  have  been 
ind ica ted  on the  preceeding  pages. We w i l l  now discuss   each   in   tu rn  
in more de t a i l .  

The pa t te rn   o f  PHA and rates data   readouts  i s  ind ica ted  on the  next  
page. A s i n g l e  PHA event   corresponds  to  a s i n g l e   p a r t i c l e   e n t e r i n g  one 
sf the  two VLET te lescopes .  The d a t a   f o r  a s i n g l e  PHA even t   cons i s t s  
of a DI pulse-height  (11 b i t s ) ,  a DII pulse-height (11 b i t s ) ,   a n  E p u l s e -  
he ight  (10 b i t s )  and  event  tag b i t s  Po and P1. The three  pulse-heights  
f o r  a s ingle   event   can  be r ead   ou t   i n  2 minor  frames  (words 5 and 6 )  as  shown 
on the  next  page. However the  Po and P1 t ags   a r e   r ead   ou t   fo r  two events  
a t  a time i n  word 7,. frames 3 ,  7, 11, . . . as   i nd ica t ed .  Thus the  
pulse   he ight   da ta   and   tag   da ta   for  two PHA events i s  r ead   ou t   i n   fou r  
minor  frames. The n u l l   e v e n t  (no p a r t i c l e   d e t e c t e d )  i s  charac te r ized  by 
DI=O, P1 te l ls  whether  the  event was .de tec ted   in   t e lescope  1 o r   i n   t e l e -  
scope 2;  the state of t h e  Po b i t  c l a s s i f i e s   t h e   e v e n t   a s   o n e  of two 
d i f f e ren t   even t   t ypes .  

The VLET system  contains 8 non-sectored rate counters  and 8 sectored 
i rate counters.  

' \  A t  the  end of each  block  of 6 4  minor  frames  (minor  frames  0-63)  the 
contents  of a l l  16 of t hese   r a t e   r eg i s t e r s   a r e   t r ans fe r r ed   fo r   r ead -ou t  
during  the  next  block  of 64 minor  frames. The r e g i s t e r s  are then  immediately 
cleared and  any  subcommutators are advanced in   pos i t ion .   Non-sec tored  
rate,counters  then  immediately  resume  counting  unti l   the  end  of  the new 

event  rate only when the  corresponding  telescope is look ing   i n  a p a r t i c u l a r  
d i r e c t i o n ,  i .e. the   sp in   p lane  is div ided   in to  8 d i f f e ren t   az imutha l   s ec to r s  
and to   each  sector   corresponds  one  of  t h e  e i g h t   s e c t o r   r a t e   c o u n t e r s .   A f t e r  
t he  end of one  block  of 64 minor  f rames,   count ing  into  the  sector   ra te  . 

r e g i s t e r s   d o e s n ' t  resume u n t i l   t h e  sun  spike  occurs.  Events  are  then  counted 
success ive ly   in to   the  8 d i f f e r e n t   s e c t o r   r a t e   c o u n t e r s   f o r  8 ,  16 o r  32 
complete  spins  depending upon whe the r   t he   spacec ra f t   b i t - r a t e  i s  2048 IBPS, 
1024 IBPS o r  512 IBPS r e spec t ive ly .  The nominal  spin  period is  3 seconds. 
Complete  accumulation w i l l  t he re fo re  be f in i shed  by the  end of the  64 minor 
frame  block. 

3 block  of  64  minor  frames.  Each  sectored rate counter  counts a p a r t i c u l a r  

Each YLET rate reg is te r   read-out   ( sec tored  and non-sectored)   consis ts  
of 24 b i t s   r e a d   o u t   i n  word 7. Every  fourth  readout of word 7 conta ins  
fxig/status  information,  however, so  the  contents  of  one rate r e g i s t e r  i s  
read  out  Zvery  four  minor  frames  and a l l  16 r a t e   r e g i s t e r s  are read   ou t   i n  
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BIT STRUCTURE,  VLET pHA/RATE READOUTS 

I WORD 5 I WORD 6 I WORD 7 v-- FHA DATA I \  RATE /TAGS -3 
b 

Z Z Z Z Z Z Z Z  B B B B B B B B  Z Z Z Y Y Y Y Y  
11 10 9 8 7 6 5 4 3 2 1 11 10 9 8 7 

MSBC---  D I E  DIIT-1 MSB 

24 23 22  21 20 19 18 17 

B B B B B B B B  X X X X X X X X  Y Y Y Y Y Y X X  
6 5 4 3 2 1 1 0  9 8 7 6 5 4 3 2 1 16 15 1 4 1 3   1 2 1 1 1 0  9 

I 

a 

b D I I  '-' E - LSB I 

FRAMES 
0, 4 ,  8, *.. 

FRAMES 
1, 5, 9,  ... 

Z Z Z Z Z Z Z Z  B B B B B B B B  Z Z Z Y Y Y Y Y  
2 ,  6, lo , . .  8 7 6 5 4 3 2 1 3 2 1 1 1 1 0 9 8  7 1 1 1 0 9  8 7 6 5 4 
FRAMES , 

~~~~~ ~~ ~~ ~~~ ~ ~~ 

I MSB-DDI dM 

CT'C DII LSB I . 
Y Y Y Y Y Y X X  

3 ,  7 ,  11,.. 8 7 6 5 4 3 2 1   8 7 6 5 4 3 2 1  6 5 4 3 2 1 1 0 9  
FRAMES A A A A A A A A  X X X X X X X X  

+ 

I-DII ___jJc___ E C LSB I 
Frame # , 

BIT CONTENTS 

X = E  PHA 
Y - D I I  PHA 
Z .= D I  PHA 

, B  = RATE 
Ai c, TAGS AND STATUS 

' P1 0 = TELESCOPE 1 
1 5 TELESCOPE 2 

Modulo 16 
f 3  S2 (VLET) 

= l 7  11 
$1' (VLET 
SO (VLET) 

15 CAL ALLOW 

A2 = CAL START 

A3 = TAGS  FOR PHA EVENT I N  
Aq = Po 1 FRAMES (2,3),  (6,7), . 

A7 - - TAGS FOR P'HA EVENT 
A8 = Po 1 I N  FRAMES (0,1) , (4 ,5) ,  . . . 

W T  ANALOG SUBCOM POSITION = (S 2) (Sl) (SO) 
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64 minor frames (see page 5 ) . Regi s t e r  R 1  i s  r e a d   o u t   f i r s t ,  R2 
next and so on  through R 8 ,  t hen   s ec to r  rate r e g i s t e r  SR1 is read   ou t  
followed by SR2, . . . SR8. 

The rate counter  subcommutation  and rate coincidence  condi t ions I 
are i n d i c a t e d   i n   t h e   t a b l e  on  page 6 . For 8-level  subcommutation, 
the subcomuta to r   pos i t i on  E r ( S 2 )  (S l )  (SO)] o c t a l .  The S2, S1 and SO b i t s  
are obtained  from word 7, frames 3 ,  7 and 11 (modulo 16)   respec t ive ly  as 
sham on page 5 . 
NOTE: ALL RATES REGISTERS  (HET €X VLET)  ACCUMULATE DATA FOR 64 MINOR 

FRAMES AND  READ  OUT THE RESULTS  DURING THE NEXT 64 MINOR FRCIMES; 
THUS RATE READOUTS I N  ONE 64 MINOR FRAME BLOCK SHOULD BE  ASSOCLATED 
WITH THE SUBCOM P O S I T I O N S  READ  OUT I N  THE  PRECEDING 64 MINOR FRAME 
BLOCK. THE  HET AND VLET SUBCOMS ARF: INDEPENDENT OF EACH OTHER. 

' i  

The VLET analog  housekeeping  (step  51 on the   spacecraf t   ana log  
subcom # I )  i s  f u r t h e r  subcommed  by 8 inside  the  experiment  using  the Same 
rubcommutator  clock (SZ)Sl)(SO) as used  for   the VLET rate r e g i s t e r s :  

PARAMETER 
+12 v 
+6 . v  

Thermistor 3 
Thermistor 4 

Spare 
Spare 

-6 V 
-12 v 

The VLETS Power Monitor  (analog subcom #l, s t e p  53) nominally 
si ts  a t  4.0 v o l t s  when the  experiment i s  ON and a t  ground when t h e  
experiment is OFF. 
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HET DATA 

The TYH High-Energy  Telescope (HET) p roduces   th ree   types   o f   d ig i ta l  
data (rate d a t a ,  PHA data   and cornmand s t a t u s   d a t a ) ,   a n d  3 analog  parameters.  
One complete   data-   cycle   requires  16 blocks  of 64 minor  frames,  or 1024 
minor frames. A s i n g l e  64 minor  frame  block  format i s  shown i n   F i g u r e  1. * 
Word 8 contains  a l l  the HET rate d a t a ,   c o n s i s t i n g  of 16 consecutive  22-bit  
rate counter  readouts,  followed by 8 addi t iona l   20-b i t   sec tored  rate 
counter   readouts ,   for  a t o t a l   o f  512 b i t s   i n   t h e  64 8-bit   words.  The 
first b i t   i n   t h e  sequence (i.e.,  the  f irst  b i t   r e a d o u t   i n  time) appears 
i n  minor  frame #O and i s  t h e  MSB (221) of rate counter #l; t h i s  is 
designated R122. The succeeding   b i t s  (R121, R120, R1 . . . R 1 )  complete 
the  readout  of R1, followed by R2 (R222,  R221 . . . R h 1) and so  on u n t i l  
a l l  16 r a t e  counters  and  the 8 sectored rate counters (SR1 through SR8) 
have  been  readout.  This  represents 1/16 of a complete rate da ta   cyc le  
and  corresponds  to a s i n g l e   p o s i t i o n  of the  rate counter  commutator. The 
commutator p o s i t i o n  i s  read   ou t  as the  S4, S3,  S2  and S1 b i t s  i n  the  
d i g i t a l  subcom (S4 i s  MSB) of  the  preceding 64 minor  frame  block. The 
l o g i c a l  rates, i.e.,  the  required  coincidence  anticoincidence  conditions 
among various  elements  of  each  telescope, are shown i n   F i g .  2? Some rates 
are n o t  commutated a t  a l l  (R3, R4, R11 and R12, for  example),  and 
r ep resen t   t he  same coincidence  condi t ion  regardless   of   the  s ta te  of  the 
Sl-S4 b i t s  and  the H G i  b i ts   (high  gain/ low  gain)   for   each  te lescope.  
Other rates may be  commutated  between two quan t i t i e s   u s ing   on ly   t he  S 1  b i t  
(e.g., R5) or   on ly   t he  H G i  b i t  ( R l ) .  R2 and R 1 0 ,  however, are commutated 

.. using  both H G i  and  the S1, 52 b i t s  as well .  The s i n g l e s  rates from  each 
L telescope  element are commutated  modulo 16 i n  R 8  and R16 us ing  a l l  the  

I 1  
b i t s  Sly S2, S3, S4. 

PHA (pu l se -he igh t   ana lys i s )   da t a   fo r   s e l ec t ed   even t s   appea r s  as 
a 48-b i t   s equence   s t a r t i ng   i n   t he  MSB of Word 9 of  even-numbered  frames  and 
ending  with  the LSB of Word 11 of  odd-numbered  frames. The f i r s t  12 b i t s  
read out (T12-T1 i n   F i g .  1) are t a g   b i t s  which  ident i fy   the  event   type 

o r i e n t a t i o n   o f   t h e   s p a c e c r a f t  a t  the time o f   t h e   p a r t i c l e   d e t e c t i o n ,   t h e  
penetrat ion  range of the  par t ic le  through  the C s t ack ,  and other  house- 
keeping  parameters of tha t   event .  The remaining 36 b i t s   c o n t a i n   t h r e e  
lZ-bi t*numbers   represent ing  the  ampli tude  of   three  selected  detector  signals. 
Fig .  1 i l l u s t r a t e s   t h e   v a r i o u s  PHA addresses   and   ident i f ies   which   de tec tor  
q u a n t i t y  i s  represented  for  each  of  the PHA event  types.  

- 3  (A STopping, B STopping, or   PENetra t ing) ,   the   t e lescope ,   the   sec tor  

Command s t a t u s   d a t a  i s  r e a d   o a t   i n   t h e   d i g i t a l  subcom. Eight  sub- 
can words, i .e. ,  128  minor  frames, are r equ i r ed   fo r  a complete  readout 
of a l l  48 s t a t u s   b i t s .  Each  block  of 64 minor  frames,  however,  contains 
one  readout  of  the ra te  cominutation pos i t ion   and   the  two ga in   b i t s ,   one  
for  each  telescope.  See  page 3 .  
*Drawing Labelled TYH High  Energy  Telescope, ISEE-C Telemetry F o m t  

+Drawing L a b a l e d  ISEE HET Rate Table 
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